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A 30-year-old white male presented to the emergency
department with a suicidal intent following ingestion of
1/4 oz of cocaine and an unknown fluid. Clinical features
included agitation, pinpoint pupils, and hypertension (blood
pressure 181/104 mm Hg). His examination showed a heart
rate of 96 beats per minute, respiratory rate of 12 cycles
per minute, temperature of 100.81 Fahrenheit (38.2 1C), and
an oxygen saturation of 97% on room air. Laboratory tests
at the emergency department revealed metabolic acidosis
with an anion gap of 26 and an osmolal gap of 32. Arterial
blood gas on room air showed the following: pH 7.20,
PCO2 21 mm Hg, and PO2 108 mm Hg. Renal ultrasound was
normal.
The urine sediment is shown in Figure 1a and b.
What do you see in the urine?
What fluid did the patient ingest?
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Figure 1 | (a) The urine sediment with multiple refractile,
needle-shaped crystals, which in (b), using a polarizer,
shows birefringence (original magnification  40).
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The Diagnosis | Calcium oxalate monohydrate from
ethylene glycol ingestion
Further history from the patient’s girlfriend revealed that the
fluid was bought from a gas station. The patient’s brother
confirmed that the liquid was an antifreeze. A clinical
diagnosis of ethylene glycol and cocaine toxicity was made.
Blood ethylene glycol level was 40 mg per 100 ml. He was
given charcoal with a nasogastric tube. Fomepizole, 10 mg/kg,
intravenously, in 100 cc of 5% dextrose over 30 minutes every
12 hours for four doses, was administered. Urgent dialysis
was initiated.
Identifying the source and nature of toxin exposure is
important. This is ideally accomplished by retrieving the
original container and consulting product databases. In
ethylene glycol ingestion, clarifying the time of ingestion,
whether ethanol was also ingested, and the intent of the
exposure (whether accidental, suicidal or homicidal) is also
important. Ingestion of approximately 1 g/kg of either
methanol or ethylene glycol is generally considered lethal.
Flank pain, hematuria, and oliguria suggest ethylene glycol
poisoning. Coma, seizures, hyperpnea, and hypotension
suggest that a substantial portion of the parent alcohol has
been metabolized to toxic acids. Direct testing of toxic
alcohols is the preferred diagnostic test when available. The
osmolal gap can be used to estimate the serum level of
ethylene glycol by applying the conversion factor 6.2
(calculated by dividing the molecular weight of ethylene
glycol, 62/mol, by 10; based on the chemical formula of
C2H6O2 or calculated as (12 2)þ (6 1)þ (16 2). An
easy screening test is to shine a Wood’s lamp (UV light) on
a sample of urine from the patient early in the clinical
presentation.1,2 A fluorescent microscope can be used as an
alternative to a Wood’s lamp. In our patient, a green-colored
glow was observed on viewing the urine using a fluorescent
microscope (Figure 2). The predictive value of fluorescein
screening of the urine has been questioned;3 sole reliance on
this technique for excluding ethylene glycol exposure is not
advised. Examination of the urine for calcium oxalate crystals
is also an essential part of the diagnostic work-up. Two types
of calcium oxalate crystals may be seen: needle-shaped
monohydrate crystals, which may be misread as hippurate
crystals, and envelope-shaped dehydrate crystals. However,
it is important to note that the formation of calcium oxalate
crystals is not dependent upon the urine’s pH.
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Figure 2 | Predialysis urine sediment viewed by
immunofluorescent microscopy showing green
fluorescence of the sediment.
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